We report 2 cases of hypercalcaemia and hypercalciuria, with detectable levels of parathyroid hormone, which appeared to be precipitated by enteric fever. Extensive investigation of one case, including ultrasound, isotope scanning, angiography, computed tomographic scanning and surgical exploration, failed to detect a parathyroid adenoma. In both cases biochemical and hormonal abnormalities resolved several months after recovery of enteric fever.
Introduction
Two patients with enteric fever and hypercalcaemia presented to our care within a few months of each other. Full case histories are described and the possible aetiology of the hypercalcaemia discussed. To our knowledge this association has not been reported previously.
Case reports
Patient I An 18 year old male was admitted with a 10-day history of nausea and vomiting, headache, fever and rigors. His symptoms had begun one day after returning from holiday in Pakistan. On examination he had a temperature of 38.0°C, was mildly dehydrated and had absent bowel sounds.
Initial investigations revealed a raised total white blood cell count of 11.9 x 109/l with a normal differential and a low serum sodium of 133 mmol/l. Urea and electrolytes were otherwise normal. Stool cultures revealed Salmonella typhi (phage type 0), S. paratyphi (phage type 6) and Campylobacter enteritidis. Stool microscopy revealed cysts of Giardia lamblia. S. paratyphi, phage type 6 was also isolated from blood cultures.
He was treated with metronidazole, erythromycin and amoxycillin by mouth. The amoxycillin was later changed to chloramphenicol. He made a gradual recovery, although his nausea and vomiting were slow to settle.
At initial measurement serum calcium was elevated at 2.99 mmol/l, rising over 2 weeks to 3.41 mmol/l (reference range 2.25-2.75 mmol/l) and serum phosphate was low at 0.28 mmol/l (reference range 0.65-1.30 mmol/l). Serum alkaline phosphatase and serum albumin were normal but ionized calcium was elevated between 1.69 and 1.91 mmol/l (reference range up to 1.37 mmol/l). Serum 25-hydroxycholecalciferol was raised at 98 nmol/l (reference range 10-75 nmol/l). Two estimations of 24-hour urinary calcium showed raised excretion of 22.9 and 20.9 mmol/24 h (reference range up to 7.5 mmol/24 h). Twenty four-hour urine hydroxyproline excretion was normal at 0.22 mmol/24 h (reference range 0.08-0.28 mmol/24 h).
A provisional diagnosis of primary hyperparathyroidism was made and the hypercalcaemia, which was felt to be contributing to the patient's persistent nausea, was treated with forced diuresis. During the week following admission there was a gradual rise in serum albumin and a concomitant rise in total serum calcium, so that by 9 days after admission albumin was normal at 37 g/l and serum calcium elevated at 2.87 mmol/l. Serum phosphate remained normal at 0.90 mmol/l and hepatic enzymes and bilirubin gradually fell to normal levels. The hyponatraemia resolved rapidly and other electrolytes and urea remained normal throughout.
The patient had no symptoms attributable to his hypercalcaemia and was discharged 18 days after admission. By this time audiograms confirmed that his hearing loss had almost completely resolved.
One month later he suffered a relapse of his enteric fever, with positive blood cultures, which resolved following a further course of chloramphenicol. He again had asymptomatic hypercalcaemia (serum calcium 2.82 mmol/l, serum albumin 37 g/l). Radiographs of the hands, wrists and skull revealed no abnormality. Isotope bone scan revealed an area of increased uptake in the left mandible which proved to be due to a tooth abscess.
Over the next 4 months he had fluctuating hypercalcaemia (2.67-3.14 mmol/l, ionized calcium 1.49 mmol/l) and mildly elevated urinary calcium excretion in the presence of detectable PTH levels (0.5-1.0 U/1) and he was admitted for investigation. Early corneal calcium deposits were noted. Ultrasound scan of the neck was normal but thalliumtechnetium scan revealed a suggestion of increased uptake in the postero-medial aspect of the right lobe. Six further PTH estimations revealed undetectable levels.
In view of the undetectable PTH levels, the patient's lack of symptoms and the experience of patient 1, a policy of observation was adopted and he has remained well. Total serum calcium has gradually fallen to 2.47 mmol/l, although ionized calcium remains around the upper limit of normal at 1.41 mmol/l. PTH is, once again, detectable at 0.8 U/1. Twenty-four hour urinary calcium excretion is normal at 6.9 mmol/ 24h.
Discussion
We are unable to explain the presence of hypercalcaemia in these patients. In both cases the hypercalcaemia was unequivocal and confirmed by repeated measurements of serum ionized calcium. PTH levels were detectable in the presence of hypercalcaemia -a finding normally indicative of hyperparathyroidism. The hypercalciuria of both cases and the marked hypophosphataemia ofpatient 1 would also have been consistent with this diagnosis. However, in patient 1, despite extensive investigation and surgical exploration, no parathyroid adenoma was found and the hypercalcaemia resolved over an 18-month period. In patient 2 the fall in previously detectable PTH levels made the initial provisional diagnosis of hyperpara-thyroidism seem less likely. In this patient also, the hypercalcaemia seems to be resolving.
The PTH assay was performed by the supraregional assay unit and employed MRC antiserum 211/32. This is of mixed specificity but best recognizes the N-terminal of the molecule. In discriminatory terms there is some degree of overlap between 'normals' and surgically proven cases of hyperparathyroidism. However, the assay discriminates well between 'non-parathyroid hypercalcaemia' (in which PTH levels are almost universally undetectable) and surgically proven 'hyperparathyroid hypercalcaemia' (in which PTH levels are universally raised or 'inappropriately normal').
In patient 1 the marked hypercalciuria and hypophosphataemia would be consistent with a diagnosis of primary absorptive hypercalciuria or idiopathic renal hypercalciuria, and indeed the latter may produce secondary hyperparathyroidism. However, renal function was otherwise normal and the idiopathic hypercalcurias, in the absence of dehydration, are usually associated with normal levels of plasma calcium, and would not therefore account for the prolonged disturbances of calcium metabolism seen in these cases. Further, in patient 2, hypercalciuria was minimal and subsequently resolved, making this mechanism unlikely.
Volume expansion with saline may increase urinary calcium excretion, possibly by decreasing urinary tubular reabsorption of calcium,' -3 and this may have been at least partially responsible for the marked hypercalciuria ofpatient 1. However, again this would explain neither the presence nor duration of the other biochemical abnormalities.
The marked hypercalciuria ofpatient I is unlikely to be solely due to enhanced bone resorption of calcium by lymphokines (putatively triggered by infection) as the patient's 24-hour urine hydroxyproline excretion was within the normal range (albeit at the upper end). It is thus likely that increased gut absorption of calcium was also involved.
In neither patient was there any evidence of diseases associated with ectopic PTH production or of other causes of hypercalcaemia and the gradual resolution of the biochemical abnormalities following treatment ofthe enteric fever suggests an association between the two.
Our experience would suggest that when hypercalcaemia is detected in a patient who has recently recovered from or is suffering from enteric fever this possible association should be considered. Further, even when biochemical abnormalities suggest a diagnosis of hyperparathyroidism extensive investigation is indicated before surgical exploration is undertaken. If the patient is not unwell and investigation reveals no evidence of parathyroid adenomata then we would recommend that surgical exploration be delayed in order to allow a period of observation -any biochemical abnormalities associated with enteric fever being likely to resolve spontaneously over a period of a year or more.
